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Peaceful Uses of Nuclear Explosives:
Some Economic Aspects
By
DAVID BROOKS AND J. V. KRUTILLA
Baltimore: The Johns Hopkins Press for Resources for the Future, 1969
pp. 47, $1.50
Project Plowshare is an Atomic Energy Commission program with
the purpose of exploring and developing nonmilitary uses for nuclear
explosives similar to those found for chemical explosives. In undertaking an economic evaluation of these potential uses, Brooks and
Krutilla find that an evaluation can be reasonably accurate for projects such as Gasbuggy (natural-gas stimulation) and Ketch (creation
of underground gas storage capacity), where the magnitude of the
endeavor is nearly comparable to projects accomplished by conventional techniques. However, they observe that accuracy of evaluation
decreases as the magnitude of potential projects increases beyond the
experience gained from present technology. They also reveal an
underlying pessimism about the prospects of Plowshare projects.
It is never easy to make economic evaluations, even in areas where
technological uncertainties are relatively small, as in large hydroelectric projects. It is immeasurably more difficult to make such
evaluations where technological uncertainties are as large as in the
industrial uses of nucelar explosives. Uncertainties are characteristic
of any new technology; they are merely larger and of greater consequence in this case.
The authors set down certain generalized conclusions applicable to
nearly all industrial uses of nucelar explosives. These conclusions
encompass the relationship of safety to economics, the observation
that initial costs of nuclear methods are so large that they must be
considered investments rather than operating expenses, and the economic advantage of large projects resulting from the fact that unit
energy cost decreases as the magnitude of the explosion increases.
Beyond these generalizations, the authors recognize that technological and economic uncertainties make further evaluation meaningful
only in terms of specific applications. They examine three categories
of projects using nuclear explosives: natural resource exploration,
storage and waste disposal, and "transportation" (which is a euphemism for nuclear excavation), reflecting the fact that essentially all
excavation projects suggested to date involve in some way the transport of water or vehicles. The authors' categorization of such
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projects is in order of increasing uncertainty as well as increasing
magnitude of explosions required, and accordingly the reader will
find their economic evaluations less satisfying as he proceeds from
one to the next.
Since the July 1, 1967, cutoff date imposed by Brooks and Krutilla
for their literature reference, considerable information on peaceful
uses of nuclear explosives has been disseminated. This, of course, is a
risk inherent in any treatise dealing with a rapidly advancing technology. Unfortunately, however, it appears that the authors were not
aware of a great deal of literature available even at the time of their
cutoff. An especially obvious example, since they make much of the
cost of drilling and emplacement, is a report in the AEC's Peaceful
Nuclear Explosions series, "Construction Techniques and Costs for
Underground Emplacement of Nuclear Explosives," by W. J. Samuelson, J. R. Hair, and P. R. Fisher (PNE 5004P, August 1966).
There is much in today's technology that is controversial, be it
radiation or birth control pills, Plowshare or pollution. It has become
faddish either to emphasize problems (even if known to be manageable) or to exaggerate hazards which, though theoretically possible,
have extremely small statistical probabilities of occurrence. Brooks
and Krutilla avoid doing this with Plowshare, and in general treat
their subject fairly; yet they emphasize the negative by frequent
reference to adverse conditions that might exist or could occur, without making sufficient acknowledgment that those working on Plowshare projects have long since recognized those conditions and are
devoting extensive effort both to reducing uncertainties and to determining the consequences and probabilities of adverse conditions.
They further seem to have missed the point that it is precisely the
uncertainties of this new technology that motivate the experiments
for resolving them, just as commercial promise encourages industry's
investments in and sponsorship of such experiments as the gasstimulation projects Gasbuggy and Rulison. A major purpose of such
experiments is not only to assist the interaction of technology and
economics, but to provide a basis for changes, improvements, and
technological advances that would improve the economics of the new
techniques.
All in all, however, Brooks and Krutilla have made a worthwhile
effort, within the compass of a small book, to establish some early
boundaries in the least definable area associated with the projected
uses of nuclear explosives.
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